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57 ABSTRACT 
An improved seal system for the bell and spigot joint of 
a concrete pipe. The seal includes a bell sealing ring and 
a spigot sealing ring, each constructed of plastic mate 
rial which when the spigot is received in the bell form 
a compression seal which will withstand substantial 
internal pressure without leaking. The ring members 
include, respectively, outwardly directed and inwardly 
directed ridges or flanges which are embedded in the 
respective bell and spigot ends of the concrete pipe. The 
spigot end ring, however, includes a central concave 
depression which extends into the concrete and receives 
an O-ring, and a lower depending flange also embedded 
in the concrete forming the spigot end. The joint of this 
invention then forms a reinforced concrete pipe capable 
of withstanding substantial internal pressure at least up 
to 50-60 pounds per square inch. 

5 Claims, 7 Drawing Figures 
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PIPE COMPRESSION SEAL FOR BELL AND 
SPIGOT JOINT 

This invention relates to an improved seal system for 
a bell and spigot joint in non-metallic pipes such as 
concrete. The seal system of this invention will permit 
the use of such pipe for low-head internal pressures not 
previously believed attainable in such pipe structures. 

In my prior U.S. Pat. No. 4, 186,931 there was de 
scribed a joint system for non-metallic pipes which 
comprised a spigot end ring and a bell end ring, which 
rings respectively were mounted on the spigot and bell 
ends of such pipes. The joint system described therein 
was intended to seal the joint formed when the bell end 
is telescopically engaged over the spigot end of a com 
plementary pipe. As described therein, the sealing sys 
tems which have characterized the prior art achieve 
Some seal but fail to produce a smooth surface-to-sur 
face engagement. Although the joint between two end 
seals may be sealed, itself, a leakage path often occurs 
along the interface between the seal and the pipe mem 
ber. In order to overcome this problem, the seal de 
scribed in my prior patent utilized a plurality of mutu 
ally spaced stand-off members or circumferential 
flanges which were molded directly into the ends of the 
pipes. These members then form a seal between the ring 
member and the pipe at its interface. 
The seal as described therein is entirely adequate for 

sewer, storm drain, and culvert pipe which generally 
does not require that the joint withstand high internal 
pressures. For example, in the American Society for 
Testing and Materials (ASTM) specification C14-74 
entitled "Concrete Sewer, Storm Drain and Culvert 
Pipe', the physical requirements for hydrostatic tests 
are that the pipe withstand an internal hydrostatic pres 
sure of 10 psi for 10 minutes without leakage. 

It has been discovered, however, that a modification 
of this joint system will provide a seal effective at much 
higher internal hydrostatic pressures so that the in 
proved joint of this invention will not only meet the 
above ASTM specification, but will also meet ASTM 
specifications C76-74 for Reinforced Concrete Culvert, 
Storm Drain and Swere Pipe, and ASTM specification 
C361-74, Reinforced Concrete Low-Head Pressure 
Pipe. Therefore the improved seal of this invention 
provides a much more versatile conduit system includ 
ing non-metallic piping with bell and spigot joints 
sealed by the improved bell and spigot sealing rings of 
this invention. The improved seal relies upon an addi 
tional flange carried by the spigot sealing ring which is 
embedded in the offset end of the spigot member and a 
concave depression also embedded in the spigot end 
which carries an O-ring sealing member. The combina 
tion of a plurality of mutually spaced circumferential 
flanges embedded in the interface between, respec 
tively, the bell sealing ring and the bell end of the pipe 
and the spigot sealing ring and the spigot end of the pipe 
with these additional features provides a pressure seal 
which has been found to withstand at least 50-60 psi 
internal hydrostatic pressure and probably much 
greater pressure. 

Accordingly, it is an object of this invention to pro 
vide an improved seal joint for non-metallic pipe which 
effectively seals a bell and spigot joint against internal, 
and to some degree external, hydrostatic pressure. 

It is another object of this invention to provide a seal 
which is economical to manufacture but which will 
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2 
provide an effective seal for concrete bell and spigot 
joints. - 

It is yet another object to provide bell and spigot 
sealing rings which are embedded in the bell and spigot 
joints of respective ends of concrete pipes which when 
the spigot end is telescopically received in the bell end 
will compress and seal the interface between the ring 
and the pipe against internal hydrostatic pressure at 
least about 50-60 psi. 
These and other objects will become readily apparent 

with reference to the drawings and following descrip 
tion, wherein: 

FIG. 1 is a fragmentary cross-sectional view of a 
concrete bell and spigot joint sealed with the joint sys 
ten of this invention; 
FIG. 2 is a perspective view of the bell end sealing 

ring of this invention; 
FIG. 3 is a perspective view of the spigot end sealing 

ring of this invention; 
FIG. 4 is a cross-sectional view taken along lines 4-4 

of FIG 2; 
FIG. 5 is a cross-sectional view taken along lines 5-5 

of FIG. 3; and 
FIGS. 6a and 6b are fragmentary cross-sectional 

views of typical flanges. 
With attention to FIG. 1, the joint 10 shown therein 

consists of a bell end 12 and a spigot end 14. Formation 
of the joint system embedded in the respective pipe ends 
is described in my aforementioned U.S. Pat. No. 
4,186,931. Accordingly, the disclosure of that patent is 
hereby incorporated by reference. 
The pipe ends typically are made of concrete and 

may be reinforced as is obvious to those skilled in the 
art. The joint system of this invention is intended to seal 
the pipe joint against hydrostatic pressure from within 
and without. The bell end 12 is formed with an end face 
16 and an axially and radially displaced offset face 18. 
Similarly, the spigot end 14 is formed with an end face 
20 and an axially and radially displaced offset face 22. 
With attention to FIGS. 2, 4 and 6A, the joint system 

of this invention includes a bell sealing ring 74 having a 
plurality of offset ridges or outstanding members 26 
which are mutually spaced around the outside thereof 
and intended to be imbedded in bell end 12. Each of said 
members is flange-like in appearance, and each has a 
terminal bead 28 of greater diameter than the wedge 
shaped central portion 30 of each member 26. A lip 
flange 32 surrounds the bell opening and is intended to 
be embedded in the bell end face 16 and seat against the 
spigot off-set face 22. Similarly, a lip 34 is also provided 
at the opposite end to seat between the bell offset face 
18 and the spigot end face 20. 
With attention to FIGS. 3, 5 and 6B, there is pictured 

the spigot end ring 36. Ring 36 similarly has a pluraity 
of mutually spaced inwardly directed flange-like mem 
bers 38 which extend circumferentially around the ring 
and are intended to be embedded in spigot end 14. Each 
member 38 has a terminal bead 40 which is of greater 
diameter than the wedge-shaped central portion 42 of 
members 38. An upper lip 44 is also provided. Lip 44 is 
intended to seat in the offset end face 20 of spigot 14 and 
against lip 34 of bell end ring 24. 

Spigot end ring 36 forms a concave groove 46 which 
extends circumferentially therearound. Groove 46 is 
intended to receive an O-ring 48, and is embedded in the 
spigot end 14. Furthermore, a flange 38 having a bead 
40 is centrally located on the inward surface of the 
concave groove 46. 
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Furthermore, an additional downwardly extending 
flange 50 having a terminal bead 52 is mounted at the 
lower portion of ring 36. Flange 50 extends circumfer. 
entially around ring 36 and is intended to extend at an 
acute angle into spigot end 14 below offset face 22, as 
shown in FIG. 1. Flange 50 then is coaxially mounted 
on ring 36, but in contrast to flanges 38, flange 50 ex 
tends outwardly at an acute angle to the plane of rota 
tion containing ring 36, and to offset face 22 of spigot 
member 14. 
With attention to FIG. 1, the joint system 10 of this 

invention then includes a spigot end ring 36 having an 
interface surface 56 and an outer surface 58. Also there 
is provided a bell end sealing ring 24 having an inner 
surface 60 and an interface surface 62. Flange members 
26 extend into the bell end 12 from the inner surface 62 
of ring 24, and flange members 42 and 50 extend into the 
spigot end 14 from the interface surface 56 of ring 36. 
The outer surface 58 of ring 36 and the inner surface 60 
of ring 24 abut with O-ring 48 therebetween when 
spigot end 14 is telescoped within bell end 12. 
The flange members 50, 42, and 26, together with the 

concaved groove 46 seal the respective interface sur 
faces against leakage. Compression of the surfaces 58 
and 60 with the O-ring 46 therebetween seal the abut 
ting surfaces. Furthermore, lips 32 and 34 on ring 24 
serve to further seal the abutting surfaces. 
As noted above, the joint system of this invention 

will, as in the seal of U.S. Pat. No. 4,186,931, meet the 
ASTM standard specification for Concrete, Sewer, 
Storm Drain and Culvert Pipe. (C14-74). In addition, 
however, the joint system of this invention will also 
meet the specifications for Reinforced Concrete, Cul 
vert, Storm Drain, and Sewer Pipe, and the specifica 
tion for Reinforced Concrete Low-Head Pressure Pipe 
(C361-74). According to that specification, the water 
tightness of the joints shall be tested under hydrostatic 
heads of 120% of the pressure for which the pipe is 
designed. As noted above, the seal of this invention has 
been tested to 54 and 55 psi without leakage and is 
expected to withstand a much higher hydrostatic head. 
With attention to FIG. 4, the bell end 12 is formed on 

a pallet (not shown) and band 70 is intended to secure 
seal member 24 to the pallet. Band 70 then eliminates 
the likelihood that the concrete slurry will flow be 
tween seal 24 and the pallet. 
As shown in FIG. 5, a plurality of expanding rings 72 

are similarly provided to hold seal 36 against a header 
(not shown) when the spigot end 14 is formed. Rings 70 
prevent the concrete slurry from entering between seal 
36 and the header. 
The seal effect is enhanced by compression of the 

flanges 26 and 42 during manufacture, as well as the 
pressure caused by the O-ring gasket 48 pressing against 
the inner surface 60 of ring 24. The gasket 48 pressing 
against sealing surfaces when the joint is assembled 
produces a linear "corking' effect, sealing the joint. 
The embedded groove 46 with an additional flange 
member 38 extending inwardly therefrom further en 
hances the sealing effect of the joint of this invention. 
Finally, the internal pressure within the conduit futher 
enhances the sealing effect by pressing both the bead 
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4. 
rings and flat surfaces of rings 24 and 36 into the con 
crete behind them to further seal the interfacial surfaces, 

Accordingly, the device of this invention provides an 
improved seal for a concrete spigot and bell joint. The 
sealing rings are preferably manufactured of a plastic 
material such as polyvinylchloride or similar material 
and are cast around said rings as is known in the art. The 
finished product then is a concrete pipe having a bell 
end and a spigot end with each end mounting in sealing 
rings so that when respective bell and spigot ends of like 
pipe are telescoped thereinto sufficient seal will be pro 
duced to provide a low-head pressure pipe. 
While a specific embodiment for the invention has 

been shown and described in detail, it will be under 
stood that the invention may be modified without de 
parting from the spirit of the inventive principles as set 
forth in the appended claims. 

I claim: 
1. A pressure resistant system for joining concrete 

pipes in end-to-end relationship wherein said first pipe 
terminates in a bell end and the second pipe terminates 
in a complimentary spigot end telescopically received 
therein, the bell end defining a bell end face and an 
internal offset face radically and axially offset from the 
bell end face, and the spigot end defining a spigot end 
face and an external offset face radially and axially 
offset from the spigot end face, the end face and offset 
face of said bell end of said spigot being connected, 
respectively, by inner and outer seal mounting surfaces, 
said system comprising: 
a bell end sealing ring extending from the bell offset face 

to the bell end face along the bell seal mounting sur 
face, said ring mounting a plurality of mutually 
spaced, outwardly directed, circumferential flanges 
embedded in said bell; 

a spigot end sealing ring extending from the spigot 
offset face to the spigot end face along the spigot seal 
mounting surface, said ring mounting a plurality of 
mutually spaced, inwardly directed, circumferential 
flanges embedded in said spigot, the end of said ring 
adjacent said spigot offset face mounting an integral 
sealing flange extending outwardly at an angle 
thereto and embedded in said pipe below the spigot 
offset surface, said ring further defining a central, 
circumferential, concave groove embedded in said 
spigot; and 

an O-ring seal retained in the spigot ring groove be 
tween the spigot and bell sealing rings when the 
spigot end is telescopically received in the bell end. 
2. The system of claim 1 wherein an inwardly di 

rected circumferential flange is mounted on the inner 
surface of the spigot ring groove and extends into said 
spigot end. 

3. The system of claim 2 wherein said bell sealing ring 
includes inwardly and outwardly directed lips disposed, 
respectively, along a portion of the bell offset and bell 
end faces, the inwardly directed lip mounting a circum 
ferential flange extending into the offset face. 

4. The system of claim 3 wherein the outwardly di 
rected flange mounted on the spigot end sealing ring 
extends at an acute angle on the spigot end offset face. 

5. The system of claim 4 wherein the spigot end seal 
ing ring mounts a circumferential inwardly directed, lip 
extending along a portion of the spigot end face. 
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